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Status

Data taking: summary as of 30-8-2000 and used for the results
presented here which are to be considered

E Luml L|Ve1.| ME(including Bef Phys.)
GeV pb-t

102.38 69.6 96.24%
103.06 23.3 95.80%
103.26 60.6 94.77%
10403 7.3 95.53%

Amazing LEP: thanks |

Problems: Solution:
Minor: Vertex Det movements Z0 running
(order of 20 microns)
Major: Sector 6 of our TPC has died last Friday = Modify fracking
code to use only
VD,ID,OD,FCA FCBRICH
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Still trying out ‘remote’ recovery

TPC problem
/"

In parallel: commission
tracking without TPC

1/12 TPC volume
affected

\ 4 MUH \\ i
/ 22° ob

RICH

FCB chamb
Short circuit 0’ FCA
between one field —
and sense wire HOT s
1 Sep 2000
( ep ) e beam
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Susy: charginos 7.53 pb-1 @ 208 GeV

| Il | | | Il
Topology JJlep  lep-lep jets  radiative Total |
| | | Il
M = 5 GeV/c™
( Ohs. events: a 1 a 2
L AM Expaect. events: d.09 20 | 2. : Q.38 025 | 0.22 #0182 || 3.23 +079a
ow | | = A = 10 GeV /"
Obs. events: o o 1 o 1
(AM <25 6eV) | g.poct. cvents: | Qoo T3 | o.60 *24% |o.se 4935 | 022 +as | 154 233
A 10 =< R <= 25 GeV,/ =
Ohbs. events/ O o 1 O 1
Expecfed Expect. evdats: || 0.08 #3252 | 1.25 2925 (o557 #9235 | 0.22 +9222 || .15 *2322
| 25 = AM < 35 GeV/c"
4 5 Oba. evshts: d i i d i
Expect vents: || 0.07 33235 | gg7 #3190 | § ag #9296 | 5 55 40482 || 9 57 40317
S g 35 = AM = 50 GeV,/c
<4+ Obs. events: d d (i i N (]
{ E-xpect. events: || 0.00 2335 | 2 3g 933 | g 7g 4939 | g a7 48287 | 3 go +0300
50 GeV,/jce = AM
Ohba. events: | 1 i | 1
Total Expect. events: | 0.17 #9159 | 3 77 40338 | g gy +04% | g o7 40487 || 4 1g +0353
COhs. events: i 2 1 i 3
(overall AM) | oo o Ceme: | 024 a5 | 507 ta3m | 155 4a3ms | g5 +oams | -5 +adns

3 obs/7.4 exp
7
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SUSY: :two analyses

Luminosity 145.6 pb-!
Br(t —> 1 LSP) from SUSYgen

g 10
% | DELPHI Preliminary
P Right Handed Staus
Eﬁ 80 95 % CL exclusion regions
=%
E 70
a0
50
40
30
»|  Data 27
o MC 30.5
© 30 40 50 18] 70 ] 90 100
Stau Mass [Gercz]
b .
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LSP Mass [GeV/c?]

100

BO

50

30

Luminosity 163.7 pb-!

Low Am Data 6 MC 10.6
High Am Data 12 MC 13

Br(T —> 1 LSP) = 100%

10}

| DELPHI 130 to 208 GeV Preliminary

( 163.6748 pb™ in 2000 sarmple)
Bighdramdethfom cross-section
95 % CL exclusion regions

10 20 30 40 50 &0 70

Stau Mass [GeV/c?]

EO

90 1
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Can Detphi Find e Aleph Light sbottom ?

analysis following ALEPH selection : opposite same

hadronic preselection SIgn SIgn
s-prime > 55% Vs

|cos 6| < 0.7 ee 3(8.0) 3(7.3)
thrust > 0.9 - softer cut (!)

soft btag e u 8(6.1) 6 (3.5)
"LEP 1"-lepton identification

lepton pairs : acolinearity < 8° UL 6(12.3) 11(12.4)

Sbottom Aleph MC all | 17(26.3) 20(23.1)

/N dN/d(1-T)
e

Observed (Expected)

efficiency on ALEPH signal MC: 147

Realistic qgbar signal generated without

gluon radiation, hence efficiency with
ALEPH cut is overestimated by 23
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Aleph cut

with gluon rad




DELPHI Check of the CDF Rumor

R, like analysis (97 - '99 data):
* hadronic preselection

5

* s-prime > 85% Vs Mg~ 3.6 GeV

- W rejection cut (E,;,*6,.,)
- soft btag
+ "LEP 1"-lepton identification

L] sbottom efficiency 16%
b - clV =p.e

opposite “-same
sign sign

opposite
sde
same side

7
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41 (40.4) 37 (42.0)

33(36.8) 18(18.0)




DELPHI Vs =210 GeV

Higgs: std model

—— Observed azﬂ L L B B B L
Expected w15 DELPHI Vs =210 GeV
background ;jﬂ
5 |
0 F
o E — Dbsen'tiéj,};--"'l; ;
- Expeeted backgroun
DELP HI -15 " Efxf:ected s1gnﬂgl+bﬂckground
I B '.. | I R B A
204 208G.«3V Qﬂjﬂﬂ £E|]2 HH Hllﬁ Hl.l:? HI’EJ fljz IME
L 161 pb! m (GeV/c™)
PRELIMINARY Result consists of an
* Data 14 sece o excess in 4 jet channel
= MC 146 IR and a deficit in the
ity . leptonic and missing
| I energy channels
T jﬂ L - — '|fm»ELPH| report to LEPC

M{GeVic)



Higgs: 2 jets 2 leptons

Ver'y clean sugnal but we do not see it...

aﬂ R R R
=4 E
w6 F TT E
4 F g “y
2k = :E
. $.t DELPHI
2 i
i p— Observed E ¢ 14 -
6 | s - L =204- 208 GeV
s b Expected background E - L 1‘61' b
mit’;ﬁ 102 Iiﬁxpfzc;eiggnﬂﬂ 112 1}4 th'tS HS 1'-20 2T P
m f GeV/E) - PRELIMINARY
1 ®
am' SRR AR RS RN AR RN AR RRRE RRRE i
2 1 w|[ eDatal
o 6 ] L
4 - = MC 4.5
2 06
0 [ | signal 0.28
-2 04 B (JNH:II‘f;}
4 . i
p — Observed E
_8 ------------- Expected background E 0z - N
EG ’EKPEFIEd %gnq‘l [ | | I : : - !"";__“
IGOIG2£G4I06£GSIIOII21'1'4”5”8!20 0 TR T IR

7 m, (GeVic’) 0 0 0 60 80 100 120
Al hll_channels_sb 1 M (GeVicT)
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eeqq

E., = 205.2 GeV
Mass =

WWWWWWWW

RET .Y

Little significance
because of low b-tagging
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L= Wy _

Two jets & missing energy

» Difficult channel: main
worry is the double
radiative returns to the Z
resonance (ys lost in pipe) .

.......

o
E.,=206 GeV, S/N >1 o

N
?

Z(*)

8 m
- ol

D

Mh:" S_MZ 0.02
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Two jets & missing energy (cont.)

— ||||||||III|III|III T T | L] | L] | N&
~ 2
= s <210 GeV 2w DELPHI
N 6 S/N>1 (M_,109)
y ,=204-208 GeV
, w“ |- L 161 pb”
0. - PRELIMINARY
2 Il .
4 E : - eData 0
6 b ,f’— Observed _ el ™MC 17
) 8 S Expected background _ - signal 051
_ - Expected signal : . (mH=114)
m Lo bvealid ul
IUU 102 104 106 108 110 HE 114 HG HS IE‘G
mH(GeWc
"i'l' nOT Ther‘e ei'rher' . hnn_channcl_sb_1 M (GeVich)

é‘:‘f@% 5 September 2000 T.Camporesi, DELPHI report to LEPC




Higgs Signal

DELFPHI

MC

I aqiy) T =
[ A fermion *M’l‘
|

L] %] + [+ oo

7/ -‘*ﬁ“‘- QCD (bb gluon,gluon) R ) e e T

h=shh

—

10

10 0 3 10

o (pb)

Number of evenls pet bin

I - D e e e
Q 025 0.3 073 1 Q 025 0.3 073 1

Higgs @ ol
114 GeV

220
Vs (Ge\/)

| WL TR o e e

4] 025 0.5 0.75 1 4] 0.25 75 1

b -l-agglng ZZ idecgtam probability
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ents/3 GeVic

o L5

L5

0.5
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4 jets: excess of b -tagged events

DELPHI
Vs = 204-208 GeV

lad

10

DELPHI

E. =204-208 GeV
-1
L=161 pb o2

— L 1 1 J &

PRELIMINARY

Number of events

e Data 13 10

= MC 8.3
— . (Y] o 8 @
signal 176
(mH=114) | ‘ '
- )
H 0 01 02 03 04 05 06 07 _08 09 1
L e | | | ol | Efficiency for a 114 GeV/c™ Higgs boson
0 20 40 60 80 100 120
hqq_channel sb_1 M (GeVicT)

.. There are many ways to skin a cat .1 —




Equal masses production (e.g. SUSY hA)
Analysis the same as for Higgs 4 jets
Require 4 b compatible topology

Mass determined from kinematic fit SELPHI (Prefiminary) .
I ' JELFHI (Freliminary) Dote 1
5¢c with equal mass constraints \ v/ 7

o vC 8.8

QLD 2.82

6078 S ww  0.45

N ;7 553

ngh mass 4b T “A::j

candidates common < : —

with std higgs i < >

analysis o
Signal shown for |
M,=M,=85 GeV |

Efficiency 60 % °-37—=3

-7
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Te olo

Scalar boson (from scalar field generating masses) is a condensate of new
particles. Versions of technicolor ‘theory' not yet excluded by LEP1 allow for light
particles possibly visible directly or indirectly at LEP2 (techni-mtor techni-p)

Analysis the same as for Higgs 4 jets

Kinematic fit bc with equal mass constraints

e 16 -
14 :_ L ] Dﬂtﬂ 18
- oo MC 11.33 DELPHI
- ECM=204-8 GeV
12 =gq(y) 3.8 L=160.783 pbt
10 WW 048 FRELIMINARY
- ZZ 7.05 u
Signal: 80 | - (35 ?Iq(j.ﬁ
Ndouble'rs =9 EE_ — High mass
M'rechnip: 225 GeV ) E_ EIEI:E. i:)/fnnr:\zrlnnwi‘rh 4
2 h : :
M., i =99 GeV e e e e alll ¥ jefshiggs
E_ =205 GeV 3 40 S0 6 70 8 90 100 110 analysis
cm ~

o M, (GeV) pm=
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DELTTHI Ruyn: 3070 Kyto 240 P
Boay 1a%.4 5oF Froo  24-Jul—-spo0 qq

E L' 21— ul—2000 hoaias Sil—. ul—"200G0
142 Tr1—TIST

. jet2=495GeV Ecm= 206 . 8 Gev
/s with 1 sec.vertex M ass= 1 1 4 GeV

= AR R T[T e[ I reer
= am i
]
= piabaeillip nmm
5]
a L
i1 FEBEE BBRdE
E trod g ilmme
i L U
(FT1 il - - e
il
'
o A T
iy
3
b

jetd = 44.8 GeV

—_——

Comments:
Moderate b-tag

<+ Non negligible probability to

esi, DELPHI report to LEPC
be a WW



.~ DELFHI1 Mun: 114700 Ewv t = &7 28

DELPHI qgbb

E.,=206.5 GeV
Mass = 113.6 geV

"y Jef2 =48.3 GeV

=]
L=

- Jetd.=41.7 GeV
" B tagged

Comments: 20 GeV photon/T0,
might be Initial State radiation

“
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Jet4 =30.2 GeV

@ !
Jet2 =40.2 GeV

s )
o

Jet3 =38.4 GeV

L]

Comments: compatible with WW but
relatively high b-tag hence OK. Only worry
is relatively large rescaling of jet energies.

r(.f‘
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DELPHI qqbb

E..= 206.6 GeV
Mass=114.3 GeV

., 1o e




DELFIII EBun: 114574 Evt: 5797

P E.EE EEEE DELPHI bb(bb)
s E,=206.5 GeV

| 97.4 (b ranking)

113.4 (kin. fit)

Might be the candidate but
pairing chosen (by ranking jets by b-tag)
is the one with lower mass

Mass=

jet3="54.7 Ge

4C 1t : 5Cflt Z mass:
M;p=101.7 GeVic® b-tag(j(,;)=+7.26 - Mp=97.4GeVic?
Moy = 86.4 GeVic?>  b-tag (ja4)=-016 = Mzu=M;

M =989 GeVic? btag(j,js)=+143 = My=M;
Mo = 105.9 GeV/c?  brtag (jojz) = +5.67 = Mpp=113.4 GeVic?
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DELPHI conclusions

Excess seen in b-tagged, high mass, 4-jet events

Doubling of Luminosity at E_,,~207 GeV will allow LEP
community to decide between fluctuation and possible discovery

*DELPHT requests to schedule NOW an extension until December
and assess the situation once an additional 65pb-! has been
accumulated at 207 GeV

*Aim should be to have a solidly established
conclusion for the December Council meeting

- We welcome any additional Z running ASAP for our tracking
calibrations

-7
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LQ—%&%;;..ZL =
QAU &<

YOU SAID THAT YOU HAD
FOLLOWED THE HIGGS WORKING
GROUP PRESCRIPTIONS..

Apologies to Quino
For abusing his original cartoon
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